Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; disorder in solvent or counterion; R factor = 0.042; wR factor = 0.104; data-toparameter ratio = 13.0.
In the structure of the title salt, 2C 12 H 10 N 3 O 4 + ÁC 12 H 8 O 6 S 2
2À
Á-3H 2 O, determined at 173 K, the biphenyl-4,4 0 -disulfonate dianions lie across crystallographic inversion centres with the sulfonate groups interacting head-to-head through centrosymmetric cyclic bis(water)-bridged hydrogen-bonding associations [graph set R 4 4 (11)], forming chains. The 2-(2,4-dinitrobenzyl)pyridinium cations are linked to these chains through pyridinium-water N-HÁ Á ÁO hydrogen bonds and a two-dimensional network is formed through water bridges between sulfonate and 2-nitro O atoms, while the structure also has weak cation-anion -aromatic ring interactions [minimum ring centroid separation = 3.8441 (13) Å ].
Related literature
For structural data on 2-(2,4-dinitrobenzyl)pyridine and related compounds, see Seff & Trueblood (1968) ; Scherl et al. (1996) ; Naumov et al. (2002 Naumov et al. ( , 2005 . For bipyridine-4,4 0 -disulfonate compounds, see: ; Holman & Ward (2000) ; Liao et al. (2001) . For graphset notation, see: Etter et al. (1990) .
Experimental
Crystal data 
Data collection
Oxford Diffraction Gemini-S CCDdetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.98, T max = 0.99 8964 measured reflections 3844 independent reflections 3441 reflections with I > 2(I) R int = 0.020 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 2; (ii) x; y þ 1; z.
Data collection: CrysAlis CCD (Oxford Diffraction, 2008 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2008) ; data reduction: CrysAlis RED; program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 1999); molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON.
Comment
The Lewis base 2-(2,4-dinitrobenzyl)pyridine (DNBP) has been a compound of considerable interest for more than 40 years because of its unusual photochromic characteristics. Irradiation of the colourless crystals with light of wavelength 400nm or less results in the formation of a deep blue coloration in a reversible tautomeric reaction. The structure of the colourless form has been determined (Seff & Trueblood, 1968; Scherl et al., 1996) , while in another determination (Naumov et al., 2002) , the structures of both forms were determined, confirming the presence of two-photon excitation giving nitro-assisted proton transfer (NAPT) involving an oxygen of the o-nitro substituent group. The effect is not present in the p-nitro-substituted isomer. Although the structure of the chloride salt of DNBP is known (Naumov et al., 2005) , no other examples of analogous compounds are present in the CSD.
Of a number of reactions of DNBP with aromatic carboxylic and sulfonic acids in 50% ethanol-water, we found that only one, biphenyl-4,4'-disulfonic acid (BPDS) gave crystals of suitable quality for X-ray analysis, the title compound ), but the bis(guanidinium) salt is notable as a co-host structure for cooperative guest recognition in clathrate formation with numerous aromatic monocyclic and polycyclic hydrocarbons Holman & Ward, 2000) .
With compound (I) (Fig. 1) , the BPDS dianions lie across crystallographic inversion centres with the sulfonate groups interacting head-to-head through centrosymmetric cyclic bis(water)-bridged hydrogen-bonding associations [graph set R 4 4 (11) (Etter et al., 1990) ], forming one-dimensional chain structures (Fig 2) . The cations are linked to these chains through pyridinium N + -H···O water hydrogen bonds (Table 1) 
Experimental
The title compound was synthesized by heating together under reflux for 10 minutes, 1 mmol quantities of 2-(2,4-dinitrobenzyl)pyridine with biphenyl-4,4'-disulfonic acid in 50 ml of 50% ethanol-water. After concentration to ca. 30 ml, supplementary materials sup-2 partial room temperature evaporation of the hot-filtered solution gave colourless blade-shaped flat prisms (m.p. 413 K) from which a block section was cleaved for the X-ray analysis.
Refinement
Hydrogen atoms involved in hydrogen-bonding interactions were located by difference methods and their positional and isotropic displacement parameters were refined. Other H atoms were included in the refinement at calculated positions [C-H = 0.93 Å (aromatic) and 0.97 Å (aliphatic) and with U iso (H) = 1.2U eq (C)], and treated as riding. One of the water molecules was found to have partial occupancy which was refined to 0.50 (1) and subsequently set invariant.
Figures Fig. 1 . Molecular configuration and atom naming scheme for the DNBP cation, the BPDS dianion and the two water molecules of solvation [O1W , O2W, with the latter having SOF = 0.5 (1)], in the asymmetric unit of (I). The dianion lies across an inversion centre [symmetry code (iii) -x + 2, -y + 1, -z +1] and displacement ellipsoids are drawn at the 50% probability level. (ii) −x+1, −y+1, −z+2; (iii) x, y+1, z; (iv) −x+1, −y+1, −z+1; (v) x, y−1, z; (vi) −x+1, −y, −z+2; (vii) −x+2, −y+1, −z+2.
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